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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for small mobile communication equipment, such as a 
cellular phone, and relates to surface acoustic wave equipment using the surface acoustic wave (Surface 
Acoustic Wave;SAW) resonator mold filter (henceforth an SAW filter) as a RF (Radio frequency;RF) 
filter, and its manufacture approach. 
[0002] 

[Description of the Prior Art] From the former, development of a mobile communication equipment 
terminal which is represented by the cellular phone etc. is furthered quickly. And in connection with the 
need of these mobile communication equipment terminals increasing rapidly, transmission and reception 
of the nature data of loud sound are also desired, consequently high performance-ization of a 
transmitting filter or a receiving filter is demanded. As the transmitting filter used for such a 
communication equipment terminal, or a receiving filter, many SAW filters which can realize the 
miniaturization of equipment itself and to which the SAW resonator was connected in the shape of a 
ladder are used, in these transmitting filters and a receiving filter, in those passage frequency bands, loss 
of the passing sending signal or input signal is reduced as much as possible (reduction of an insertion 
loss), and a sending signal or an input signal is not passed in frequency bands other than a passage 
frequency band - it was made like (the magnitude of attenuation is made increase or secured). 
[0003] 

[Problem(s) to be Solved by the Invention] About the above mobile communication equipment 
terminals, utilization of the method using a 800MHz - 2GHz frequency band has been increasing. And 
in the case of the mobile communication equipment terminal of a code division multiple access (Code 
Division Multiple Access;CDMA) method, for example, a transmit-frequencies band is set as 824MHz - 
849MHz, a received frequency band is set as 869MHz - 894MHz, and spacing of the passage frequency 
band of a sending signal and the passage frequency band of an input signal has become 20MHz. 
[0004] Moreover, in the case of the mobile communication equipment terminal of a PCS (Personal 
Communication Service) method, for example, a transmit-frequencies band is set as 1850MHz - 
1910MHz, a received frequency band is set as 1930MHz - 1990MHz, and spacing of the passage 
frequency band of a sending signal and the passage frequency band of an input signal has become 
20MHz like the case of a CDMA method. 

[0005] It will be necessary with rapid increase of the need of a mobile communication equipment 
terminal to reduce leakage of the signal to the mutual passage frequency band of a sending signal and an 
input signal as much as possible in recent years. For example, in the case of an above-mentioned CDMA 
method and a PCS method, about an input signal, in the passage frequency band of a sending signal, the 
magnitude of attenuation 50dB or more is required, and an insertion loss 3dB or less is increasingly 
required in the passage frequency band of an input signal. 

[0006] however, from the ctenidium-like electrode of the juxtaposition arm SAW resonator connected to 
touch-down potential in a transmitting SAW filter or a receiving SAW filter The electrode for touch- 
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down in the multilayer package substrate in which an SAW filter is carried (this electrode for touch- 
down is connected with the touch-down potential pattern formed on the mounting substrate for carrying 
surface acoustic wave equipment.) up to - since resistance (resistance component of the impedance in a 
RF circuit) was large, it was difficult to realize the SAW filter which are the above high magnitude of 
attenuation 50dB [ or more ] and a low insertion loss 3dB or less. 
[0007] 

[Means for Solving the Problem] The serial arm surface acoustic wave resonator by which this invention 
was connected to the input terminal, and the juxtaposition arm surface acoustic wave resonator 
connected to the serial arm SAW resonator, The surface acoustic wave filter chip which was connected 
to the juxtaposition arm surface acoustic wave resonator, and was equipped with the 1st electrode, The 
multilayer package substrate which carried the surface acoustic wave filter chip and was equipped with 
the 1st and 2nd package substrates, The 2nd electrode which was formed on the 1st package substrate 
and connected to the 1st electrode on a surface acoustic wave filter chip through the conductor, The 
electrode for touch-down formed on the 2nd package substrate, and two or more through holes formed 
in the 1st package substrate at juxtaposition, It has the conductive matter which was made to connect the 
2nd electrode and electrode for touch-down, and was supplied in two or more through holes. By offering 
the surface acoustic wave equipment whose resistance from one ctenidium-like electrode of the 
juxtaposition arm surface acoustic wave resonator used as touch-down potential to the electrode for 
touch-down is 0.2ohms or less The magnitude of attenuation by the side of low-pass [ of the passage 
frequency band of a surface acoustic wave filter ] can be enlarged more, and the insertion loss in a 
passage frequency band can be reduced more. 
[0008] 

[Embodiment of the Invention] The gestalt of the operation in this invention is explained referring to a 
drawing below. In the transmitting SAW filter or receiving SAW filter which this invention consisted of 
with the SAW resonator connected in the shape of a ladder The electrode for touch-down in the 
multilayer package substrate in which transmission and a receiving SAW filter are carried from the 
ctenidium-like electrode of the juxtaposition arm SAW resonator connected to touch-down potential 
(this electrode for touch-down is connected with the touch-down potential pattern formed on the 
mounting substrate for carrying surface acoustic wave equipment.) Paying attention to the structure of 
until, the impedance in a RF circuit, and by reducing especially the resistance component (resistance) as 
much as possible It is characterized by aiming at transmission or reduction of an insertion loss in the 
passage frequency band about a receiving SAW filter, and increase of the magnitude of attenuation in an 
attenuation band. 

[0009] First, it explains, referring to drawing 1 and drawing 3 about the surface acoustic wave 
equipment 100 in the gestalt of operation of the 1st of this invention. The top view in which drawing 1 
(a) showed surface acoustic wave equipment 100 roughly, and drawing 1 (b) are drawings having shown 
typically the sectional view in the A- A 1 line of surface acoustic wave equipment 100, respectively. 
Drawing 3 is drawing having shown the cross-section structure of the connection 120 of ctenidium-like 
electrode 104B and a circuit pattern 107 before and after applying a pressure. 

[0010] In the surface acoustic wave equipment 100 in this invention, the transmitting SAW filter formed 
into 1 chip and receiving SAW filter 101 (it considers as the SAW filter chip 101 hereafter.), i.e., the 
SAW splitter of one chip, are carried in the interior of the multilayer package substrate 102 in which the 
1st - the 5th package substrates 102A-102E carried out the laminating. A part of configuration of the 
receiving-side SAW filter in the SAW filter chip 101 is shown in the top view of drawing 1 (a), and this 
configuration is explained. Two or more serial arm SAW resonators 103 are connected to the input 
terminal 105 at the serial, and the juxtaposition arm SAW resonator 104 is connected between the node 
between two serial arm SAW resonators, and the electrode pad 106 for touch-down on the SAW filter 
chip 101. Ctenidium-like electrode 104A in the juxtaposition arm SAW resonator 104 is connected to a 
serial arm SAW resonator, and ctenidium-like electrode 104B is connected to the electrode pad 106 for 
touch-down through the circuit pattern 107. 

[001 1] In the SAW filter chip 101, it has the structure (****** by the wirebonding tool) where the 
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connection 120 of ctenidium-like electrode 104B and a circuit pattern 107 was able to apply the pressure 
by the wirebonding tool 121 grade, and the structure is explained below. 

[0012] The structure of the connection 120 in the condition before a pressure is applied by introduction 
and the wirebonding tool 121 is explained. Drawing 3 (a) is drawing showing the cross-section structure 
of the connection 120 in the condition before a pressure is applied. Ctenidium-like electrode 104B has 3 
layer structures in which chromium (Cr) layer 104B-1, aluminum-copper (aluminum-Cu) alloy layer 
104B-2, and chromium (Cr) layer 104B-3 carried out the laminating one by one. On B-chromium layer 
1041, the circuit pattern 107 which consists of a chromium layer 107-1 and a golden (Au) layer 107-2 is 
formed. And it is formed so that the electrode pad 106 for touch-down which consists of a chromium 
(Cr) layer 106-1 and golden (Au) layer 106-2 may be connected to a circuit pattern 107. Since spacing 
119 is formed between ctenidium-like electrode 104B and a circuit pattern 107 with the natural 
oxidation film generated in the production process of an SAW filter chip, as shown in the right-hand 
side of drawing 3 (a), conductor 120 A of the conductance value g and capacitor 120B of capacity value 
C can express the equal circuit 1 14 about a connection 120 by the configuration connected to 
juxtaposition. 

[0013] Next, the structure of the connection 120 in the condition after the pressure was applied by the 
wirebonding tool 121 is explained. Drawing 3 (b) is drawing showing the cross-section structure of the 
connection 120 in the condition after the pressure was applied, a pressure (ultrasonic power) adds with 
the wirebonding tool 121 - having (about [ the ] about 1/3 pressure being applied if the pressure applied 
by the bonding tool at the time of a wirebonding process sets to 45g.) - the spacing 1 19 produced with 
the natural oxidation film etc. will be in the condition that narrowing and the chromium layer 107-1 of 
the chromium layer 104B-3 and the circuit pattern 107 of ctenidium-like electrode 104B contacted. 
Consequently, as shown in the right-hand side of drawing 3 (b), resistance 120C of the resistance r by 
which series connection was carried out, and inductor 120D of the inductance value L can express the 
equal circuit 115 about a connection 120 as a configuration connected to juxtaposition to conductor 
120A and capacitor 120B by which parallel connection was carried out. Moreover, it is g=omega C/Q, 
r=omega/Q, and angular-frequency omega =2pif, and considers as the inductance value L= 0.5 (nH) and 
the capacitance value C= 180 (pF) here. 

[0014] And the SAW filter chip 101 which has the above configurations is contained in the cavity 1 14 
formed in 1st package substrate 102A, and is laid on 2nd package substrate 102B. The circumference 
part of 1st package substrate 102 A serves as a level difference configuration, and the closure of the 
SAW filter chip 101 is carried out by carrying the closure cap which is not illustrated on level difference 
up 102A-1. On the other hand, on level difference lower 102A-2, the electrode pad 109 for touch-down 
and circuit pattern 1 1 1 A are formed. The electrode pad 109 for touch-down on 1st package substrate 
102 A is connected to the electrode 106 for touch-down on the SAW filter chip 101 through the bonding 
wire 108. The resistance R101 and the inductor L101 which were connected to the serial can express the 
equal circuit 1 14 about this bonding wire 108 as shown in drawing 2 . Here, it is designed so that it may 
become inductance value L101=0.5(nH). 

[0015] In 1st package substrate 102 A - 3rd package substrate 102C, through holes 1 10A and 1 10C are 
formed, through hole 1 1 0B is formed in 1st package substrate 102 A - 4th package substrate 102D, and 
through hotel 10D is formed in 5th package substrate 102E. The conductive matter 1 12A-1 12D, such as 
copper (Cu), is applied to the wall of these through holes 1 10A-1 10D. Circuit pattern 1 1 IB is formed on 
3rd package substrate 102D, and through holes 1 10A-1 10C have structure by which was connected to 
circuit patterns 1 1 1 A and 1 1 IB by the conductive matter 1 12 A-l 12C, and parallel connection was 
carried out with it. The equal circuit 1 16 about the conductive matter 1 1 1 A-l 12C by which parallel 
connection was applied and carried out to the wall of these through holes 1 10 A-l 10C The resistance 
R102 by which series connection was carried out, respectively and an inductor L102, resistance R103 
and an inductor L103, resistance R104, and an inductor L104 can express as shown in drawing 2 . The 
conductive matter 1 12A-1 12C applied to the wall of through holes 1 10A-1 10C expressed by these 
resistance and inductors by which series connection was carried out has composition connected to 
juxtaposition among circuit patterns 1 1 1 A and 1 1 IB. Here, it is designed so that it may become 
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inductance value L 1 02-L1 04=0. 1 (nH). 

[0016] Through hole 1 12B is connected to through hole 1 12D through circuit pattern 1 1 1C formed on 
the 5th package substrate. The electrode pad 1 13 for touch-down (or pattern) is formed in the inferior 
surface of tongue of 5th package substrate 102E, and this electrode pad 1 13 for touch-down is connected 
to the circuit pattern for touch-down formed on the mounting substrate (not shown) in which surface 
acoustic wave equipment 100 is carried. Moreover, the resistance R105 and the inductor L105 by which 
series connection was carried out can express the equal circuit 118 about the conductive matter 1 12B 
and 1 12D and circuit pattern 1 1 1C which were applied to the wall of through holes 1 10B and 1 10D as 
shown in drawing 2 . Here, it is designed so that it may become inductance value L105=0.1(nH). 
[0017] The impedance value Z to the electrode pad 1 13 for touch-down formed in the inferior surface of 
tongue of 5th package substrate 102E of the multilayer package substrate 102 in this invention from the 
electrode 106 for touch-down connected to the juxtaposition arm SAW resonator 104 on an SAW filter 
chip as mentioned above In order to reduce the resistance which is a part especially for the direct current 
as much as possible, a pressure is applied by wirebonding tool 121 grade to the connection 120 of 
ctenidium-like electrode 104B and a circuit pattern 107 (it is a deed about ******). And the through 
holes 1 10A-1 10C for touch-down potentials in the multilayer package substrate 102 are connected to 
juxtaposition. 

[0018] It can set to the surface acoustic wave equipment 100 which has a configuration which was 
mentioned above. About the concrete impedance value of even the electrode pad 1 13 for touch-down 
(pattern) formed in the inferior surface of tongue of 5th package substrate 102E of the multilayer 
package substrate 102 from ctenidium-like electrode 104B of the juxtaposition arm SAW resonator 104 
Its attention is received and paid each [ which was mentioned above ] equal circuit 115-118 of every, 
and it considers as a frequency f= 836 (MHz), and it explains below, comparing the case where it is the 
case where Quality factor is Q= 60, and Q= 10. 

[0019] First, in equal circuits 115-118, the impedance value Z60 in Q= 60 is explained. 

[0020] Considering the admittance value Yl 15 in the equal circuit 115 about a connection 120, the 

following formulas (1) are realized. 

+l/(r+jomegaL) of Yl 15= g+jomegaC (1) 

Here, if it takes that it is g=omega C/Q into consideration, a formula (1) can deform into a formula (2). 
Yl 15= {(omegaC/Q) +r/(r2+(omegaL) 2)} +j {omega C-omegaL/(r2+(omegaL) 2)} - (2) 
Here, if it takes into consideration that it is frequency f= 836 (MHz), capacitance value C= 180 (pF), 
r=omega/Q, and omega=2pif and Q= 60, it will be set to =(real part of Yl 15)2.21x10-2, and = 
(imaginary part of Yl 15)5.65x10-1 from a formula (2). if these are set to G and B, respectively - the 
impedance of an equal circuit 115 - Z115=(6.92xl0-1) +j (-1.77) since value Z115=1/Y115={G/ 

(G2+B-2)}+j {-B/(G2+B-2)} is realized (3) 

It becomes. 

[0021] Next, about the impedance value Zl 16 in the equal circuit 1 16 about a bonding wire 108, it can 
express like the following formulas (4). 
Zl 16=R101+jomegaL101 (4) 

Since it is R101=omegaL101/Q and omega=2pif, when Q= 60, L101=0.5(nH), and f= 836 (MHz) are 

calculated by substituting them, respectively here, it is Zl 16=(4.3 8x10-2) +j (2.63) (5) 

It becomes. 

[0022] Next, the impedance value Zl 17 in the equal circuit 117 about the conductive matter 1 12A-1 12C 
applied to the wall of through holes 1 10A-1 10C is calculated. If impedance value Zl 17-1 in through 
hole 1 10A (conductive matter 1 12A) is considered here, it will ask by the following formulas (6). 
Z117-l=R102+jomegaL102 (6) 

When it is R102=omegaL102/Q, and Q= 60, L102=0. l(nH), and f= 836 (MHz) are calculated by 

substituting them, respectively here, it is Z117-l=(8.75xl0-3)+j (5.25x10-1) (7) 

It becomes. Impedance value Zl 17-2 [ in / by the same count approach / through hole 1 10B (conductive 
matter 1 12B) ] and impedance value Zl 17-3 in through hole 1 10C (conductive matter 1 12C), and Zl 17- 
2=Z117-3=(8.75xl0-3)+j (5.25x10-1) (8) 
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It becomes. And the synthetic impedance Zl 17 by three through holes 1 10A-1 IOC (conductive matter 
1 12A-1 12C) being connected to juxtaposition among circuit patterns 1 1 1 A and 1 1 IB It can ask by 
Zl 17=1/{(1/Z1 17-1) +(1/Z1 17-2)+ (1/Z1 17-3)}, and is Zl 17=(7.88xl0-2) +j (4.73) from a formula (7) 

and a formula (8) (9) 

It becomes. 

[0023] Finally, the impedance value Zl 18 in the equal circuit 118 about the conductive matter 1 12B and 
1 12D applied to the wall of through holes HOB and 1 10D is calculated. Zl 16 can be calculated by the 
following formulas (3). 
Z118=R105+jomegaL105 (10) 

Since it is R105=omegaL105/Q and omega=2pif, when Q= 60, L105=0.1(nH), and f= 836 (MHz) are 

calculated by substituting them, respectively here, it is Zl 18=(8.75xl0-3) +j (5.25x10-1) (1 1) 

It becomes. 

[0024] As mentioned above, the impedance value Z60 to the electrode pad 1 13 for touch-down formed 
in the inferior surface of tongue of 5th package substrate 102E of the multilayer package substrate 102 
from the electrode 106 for touch-down connected to the juxtaposition arm SAW resonator 104 on an 
SAW filter chip is calculated by the following formulas (12). 
Z60=Z115+Z116+Z117+Z118 (12) 

When the result of a formula (3), a formula (5), a formula (9), and a formula (1 1) is substituted for a 

formula (12), it is Z60=(2.00xl0-1) +j (7.88) (13) 

It becomes. (Refer to Table 1) 

When the impedance value Z10 to the electrode pad 1 13 for touch-down formed in the inferior surface 
of tongue of 5th package substrate 102E of the multilayer package substrate 102 from the electrode 106 
for touch-down which similarly was connected to the juxtaposition arm SAW resonator 104 on an SAW 
filter chip about the case where it is Q= 10, in equal circuits 115-118 is calculated, it is Z10=(1.18) +j 
(7.88) (14) 

It becomes. (Refer to Table 2) 

If the above result is summarized, it will become as it is shown in Table 1 and 2. 
[0025] 





f(MHz) 


o>(GHz) 


L(nH) 


C(pF) 


0 








836 


5.25 


0.50 


f 80 


60 


6.92X10"* 


-1.77 




836 


5.25 


0.50 




60 


4.38 X10' 2 


2.63 


Z«.7 


836 


5.25 


0.50 




60 


7.88 X10-* 


4.73 


Z.i. ! 


836 


5.25 


0.50 




60 


8.75 X10" 3 \ 


5.25X10-' 




z 60 


2.00 X10" 1 


7,88 



[0026] 
[Table 2] 
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f(MHz) 


(GHz) 


L(nH) 


C(pF) 


Q 








836 


5.25 


0.50 


180 


10 


3.88X10- 1 


-1.67 


2,18 


836 


5.25 


0.50 




10 


2.63 X10" 1 


2.63 


2,n 


836 


5.25 


0.50 




10 


4.73 x 10" 1 


4.73 


z... 


836 


5.25 


0.50 




10 


5,26 x1<r 2 


5.25 X10" 1 




?1S2 


1.18 


7.88 



[0027] The frequency characteristics in the case of each impedance values Z60 and Z10 calculated as 
mentioned above come to be shown in drawing 6 and Table 3. 



[002! 
Tab 


3] 

e31 


Q 


824 


836 


848 


868 


880 


894 


«1 


&2 


4(dB)- 


4(dB> 


4dBi(g 


€0 


52.61 


66.64 


55.56 


3.58 


2.03 


2.20 


842 


852 


864 


906.5 


42.5 


10 


44.05 


54.05 


67.83 


4.69 


2.49 


2.60 


846 


852 


871 


906.5 


35.5 



[0029] When it is referred to as Q= 60 so that clearly from drawing 6 and Table 3, the magnitude of 
attenuation of surface acoustic wave equipment 100 in case the frequency of surface acoustic wave 
equipment 100 is 836MHz is 66.64dB, the insertion loss in the band whose frequency is 864MHz - 
906.5MHz is 4dB or less (the bandwidth used as an insertion loss 4dB or less is 42.5MHz), and the 
specification of "the magnitude of attenuation 50dB [ or more ] and an insertion loss 4dB or less" is 
satisfied. Moreover, in the case of Q= 60, the frequency characteristics by the side of low-pass [ of the 
passage frequency band of surface acoustic wave equipment 100 ] are steeper, and the property as a 
filter is improving. Moreover, in Table 3, the pole 1 expresses the attenuation pole with the larger 
frequency to which a pole 2 generates an attenuation pole with the smaller frequency generated in a low- 
pass side in the frequency characteristics of drawing 6 in a low-pass side in the frequency characteristics 
of drawing 6 , respectively. Moreover, 4(dB)+ expresses the maximum of the frequency which the 
insertion loss has become below 4 (dB) in the frequency characteristics of drawing 6 about the minimum 
value of the frequency which, as for 4(dB)-, the insertion loss has become below 4 (dB) in the frequency 
characteristics of drawing 6 , respectively. 

[0030] As mentioned above, according to the surface acoustic wave equipment in the gestalt of the 1st 
operation As opposed to the connection 120 of the ctenidium-like electrode 104B of the juxtaposition 
arm SAW resonator 104 and the circuit pattern 107 which are connected to touch-down potential [ in the 
multilayer package substrate 102 which applies a pressure by wirebonding tool 121 grade, and narrows 
the spacing 1 19 by the natural oxidation film etc., and carries out closure mounting of the SAW filter 
chip 101 ] Since it formed so that two or more through holes 1 10A-1 10C connected to touch-down 
potential might be connected to juxtaposition, the frequency characteristics of the filter at the time of 
making it Q= 60 can satisfy the specification of "the magnitude of attenuation 50dB [ or more ] and an 
insertion loss 4dB or less", for example. 

[0031] Moreover, in the gestalt of the 1st operation of a ****, although the case where one juxtaposition 
arm SAW resonator 104 was connected to the electrode 106 for touch-down on the SAW filter chip 101 
was explained, as shown in drawing 4 (a) and drawing 4 (b), it is good also as a configuration in which 
both two juxtaposition arm SAW resonators 204-1 and 204-2 are connected to the electrode 206 for 
touch-down on the SAW filter chip 201. It explains below as a gestalt of the 2nd operation of such a 
configuration of this invention. At this time, it is the same as that of the configuration shown in drawing 
I about the configuration about other multilayer package substrate 102 grades. 
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[0032] The top view in which drawing 4 (a) showed surface acoustic wave equipment 200 roughly, and 
drawing 4 (b) are the representative circuit schematics about the part shown in the top view of surface 
acoustic wave equipment 200. Each ctenidium-like electrode 204-1B and 204-2B of the juxtaposition 
arm SAW resonator 204-1 and 204-2 are both connected to the electrode 206 for touch-down on the 
SAW filter chip 201 through circuit patterns 207 A and 207B as shown in drawing 4 (a) and drawing 4 
(b). Since it is the same as that of the configuration in the gestalt of the 1st operation about other 
configurations, also in the case of the surface acoustic wave equipment 200 which has the above 
configurations, the magnitude of attenuation by the side of low-pass [ of the passage frequency band of a 
surface acoustic wave filter ] can be enlarged more, and the insertion loss in a passage frequency band as 
well as the case of the gestalt of the 1st operation can be reduced more. 

[0033] Next, it explains, referring to drawing 5 about the gestalt of operation of the 3rd of this invention. 
The top view in which drawing 5 (a) showed surface acoustic wave equipment 300 roughly, and 
drawing 5 (b) are the representative circuit schematics about the part shown in the top view of surface 
acoustic wave equipment 300. The same sign is attached about the thing same here as the configuration 
in the gestalt of the 1st operation. 

[0034] The configuration in the gestalt of the 3rd operation is explained below. As shown in drawing 5 
(a), on the SAW filter chip 301, two electrodes 306A and 306B for touch-down are formed so that it 
may connect with the ctenidium-like electrode 104 of the juxtaposition arm SAW resonator 104 through 
a circuit pattern 307. On the other hand, on 1st package substrate 102A of the multilayer package 
substrate 102 with which the SAW filter chip 301 is mounted, the electrode pads 309A and 309B for 
touch-down connected with the electrodes 306A and 306B for touch-down on the SAW filter chip 301 
through bonding wires 308A and 308B, respectively are formed. The electrode pads 309A and 309B for 
touch-down are connected to the conductive matter 1 12A-1 12C supplied through circuit pattern 1 1 1 A in 
two or more through hole 1 10A - 1 10C on 1st package substrate 102A. About the structure of the 
multilayer package substrate 102 interior, since it is the same as that of the structure in the gestalt of the 
above-mentioned 1st and the 2nd operation, explanation is omitted here. 

[0035] The equal circuit of a configuration of having been explained to **** comes to be shown in 
drawing 5 (b). Equal circuit 3 16A about bonding wire 308A has the composition that resistance R301 
and an inductor L301 were connected to the serial. Similarly, equal circuit 3 16B about bonding wire 
308B has the composition that resistance R306 and an inductor L306 were connected to the serial. 
Moreover, it is designed here so that it may become Q= 60 and inductance value L101=0.5(nH). 
[0036] And it takes into consideration like the case of the gestalt of the 1st operation as a frequency f= 
836 (MHz) about the concrete impedance value of even the electrode pad 1 13 for touch-down (pattern) 
formed in the inferior surface of tongue of 5th package substrate 102E of the multilayer package 
substrate 102 from ctenidium-like electrode 104B of the juxtaposition arm SAW resonator 104. 
[0037] If each impedance value about the bonding wires 308 A and 308B connected to juxtaposition as 
mentioned above is set to Z316A and Z316B, those synthetic impedance values Z316 can be calculated 
by the following formulas (15). 
Z316=1/(1/Z316A+1/Z316B) (15) 

About impedance value Z3 16A and Z3 16B in equal circuits 3 16A and 3 16B, if the same count as the 
case of the gestalt of the 1st operation is performed, it will be computed like the following formulas (16) 
and a formula (17). 

Z316A=R301+jomegaL301=(4.38xl0-2)+j (2.63) (16) 

Z316B=R306+jomegaL306=(4.38xl0-2)+j (2.63) (17) 

It will be set to Z316=(2.19xl0-2)+j (6.90x109), if a formula (15) is used and it asks for the synthetic 
impedance Z316 based on the result of a formula (16) and a formula (17). 

[0038] Consequently, the gestalt of the 3rd operation comes to be shown in Table 4, when it calculates 
like the case of the gestalt of the 1st operation of the real number value of the concrete impedance value 
of even the electrode pad 1 13 for touch-down (pattern) formed in the inferior surface of tongue of 5th 
package substrate 102E of the multilayer package substrate 102 from ctenidium-like electrode 104B of 
the juxtaposition arm SAW resonator 104. 
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0039] 
Table 41 





f(MHz) 


cd [GHz) 


L(nH) 


C(pF) 


Q 






836 


525 


0.50 


180 


60 


6.92 X10" 2 




836 


5.25 


0.50 




60 


2.19 X10' 2 




836 


5.25 


0.50 




60 


7.88X10' 2 




836 


5.25 


0.50 




60 


8.75x10"* 






1.79 X10" 1 



[0040] As shown in Table 4, the resistance component (real part) of an impedance value has become 
below 0.179 (omega) (omega), 0.2 [ i.e., ], and the frequency characteristics at this time come to be 
shown in drawing 6 like the case of the gestalt of the 1st operation. Also in the case of the surface 
acoustic wave equipment 300 which has the above configurations, the magnitude of attenuation by the 
side of low-pass [ of the passage frequency band of a surface acoustic wave filter ] can be enlarged 
more, and the insertion loss in a passage frequency band as well as the case of the gestalt of the 1st 
operation can be reduced more. 
[0041] 

[Effect of the Invention] By according to the surface acoustic wave equipment in this invention, 
preparing two or more through holes, and applying a predetermined pressure to the electrode for touch- 
down on an SAW filter chip so that parallel connection may be carried out into a multilayer package 
substrate Since the resistance component of the impedance to the electrode pad for touch-down (or 
pattern) formed in the multilayer package substrate in which an SAW filter chip is carried from the 
ctenidium-like electrode used as the touch-down potential of the juxtaposition arm surface acoustic 
wave resonator formed on the SAW filter chip was set to 0.2ohms or less The magnitude of attenuation 
by the side of low-pass [ of the passage frequency band of a surface acoustic wave filter ] can be 
enlarged more, and the insertion loss in a passage frequency band can be reduced more. 



[Translation done.] 
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